Surgical incision to open and drain affected spaces is the cornerstone of therapy and it should only be postponed when vital signs warrant a safer operative course. Various general and local predisposing factors are known to increase the risk of odontogenic infection becoming severe. Such factors include unstable diabetes mellitus, immunosuppression and post radiotherapy [4] . There is no evidence that antibiotics are of benefit in otherwise healthy individuals [5, 6] .
Severe odontogenic infections can be unpredictable in terms of their course. On admission, signs and symptoms vary from a simple local swelling to a life-threatening condition. Dramatic life-threatening conditions, such as Ludwig's angina, cervical cellulitis, mediastinitis and systemic complications, such as septicemia and cavernous sinus thrombosis, have been reported. Although such complications are rare in developed countries, they cannot be overlooked. Careful anamnesis, physical examination and laboratory tests are needed [7] .
This article reports two late-presenting cases of deep neck infection, one of whom developed severe thoracic complications.
Report of Cases Case 1
A 31-year-old gentleman reported to the Department of Cranio-Maxillofacial Surgery of the Maastricht University Medical Center (MUMC) with a chief complaint of pain and swelling in relation to the left lower jaw and neck since three days which was later accompanied with dysphagia. On physical examination, he had respiratory distress and was toxic in appearance, his vital signs were monitored immediately: temperature 38.0°C; pulse rate 93 beats/minute, blood pressure 151/83 mmHg and a respiratory rate of 25 breaths/minute. Mouth opening was limited to 1.5cm and revealed a grossly decayed lower left second molar tooth. Extra-oral swelling was bilateral, indurated, nonfluctuant with involvement of the submandibular and sublingual regions. A Computed Tomography (CT) of the neck was done on the same day which revealed bilateral multiple collections in the neck more evident on the left side ( Figure 1 ). The extension of the affected spaces reached the level of the aorta. The blood values were normal except for an elevated C-Reactive Protein (CRP) 446 mg/L.
After immediate diagnosis the patient was posted for surgical decompression and tracheotomy to secure the airway. Separate stab incisions were made in relation to the submandibular space bilaterally and submental space. All decayed teeth were removed. With incising the connective tissue spaces pus was drained. The abscess incisions were left open and not packed, drains were placed (Figure 2 ). Due to the mediastinal spreading, intravenous administration of amoxicillin/ clavulanic acid 1200mg 4 times per day and Metronidazole 500mg 3 times per day were initiated. On the first postoperative day, a follow-up CT of the neck and thorax showed an increase of the mediastinal swelling. Laboratory work-up revealed high level of CRP 448 mg/L. The following two days showed a persistent increase in the mediastinal swelling and pleural effusion and a relative reduction in the parapharyngeal and retropharyngeal collections. On the third postoperative day, the patient was reoperated to relieve residual collections in the parapharyngeal region and around the hyoid bone. Irrigation with saline through the drains was done on a daily basis. The following days, the parapharyngeal, prevertebral and mediastinal collections increased and CT showed a radiologic picture consistent with mediastinitis ( Figure 3 and Figure 4 ). Streptococcus anginosus was detected in a culture of the pus.
A week after the first intervention the patient was readmitted to the operating room. In cooperation with the cardiothoracic team an exploration of the mediastinal spaces with placement of three mediastinal drains was performed. Correct drain locations were verified by CT. Only then the infection parameters improved with a leucocyte count of 24.3 109/L and CRP of 124mg/dl. On follow-up CT's adequate drainage of most of the collections was observed. On the 10 th postoperative day the leucocyte count showed a drop to 19.9 109/L. The CRP raised again to 319 mg/dl with no evidence of a new focus. The following days the leucocytes count and CRP decreased and the patient was clinically improving. Four days later leucocyte count increased again and CT scan showed a persisting paravertebral collection with a persisting image of mediastinitis and pericardial effusion. Candida albicans was isolated in a pharyngeal swab and Fluconazol therapy was started. During the following week the patient significantly improved clinically and radiologically. Ten days after placement the thoracic drains were removed. After three weeks of intensive care, the patient was finally extubated and transferred to the ward with normal infection parameters. Four weeks after hospitalization the patient was dismissed.
Case 2
A 72-year-old obese male patient was referred from the Otorhinolaryngology (ENT) Department of the MUMC to the Department of Cranio-Maxillofacial Surgery complaining of a massive submandibular and submental swelling originating from the left lower jaw and neck which progressed to involve the contralateral side. The patient suffered from a morbid obesity (>150kg), a status after myocardial infarction in 2015 and placement of a biventricular pacemaker thereafter. Furthermore a severe renal dysfunction (glomerular filtration rate 26), a cataract and an obstructive sleep apnea syndrome were documented. On examination, the patient was in poor general condition and slightly somnolent. He had respiratory distress and was toxic in appearance. His vital signs were: temperature 38.0°C; pulse rate 65 beats/minute, blood pressure 110/60mmHg and a respiratory rate of 30 breaths/minute. Intraoral examination revealed decayed upper right first molar and lower right second molar teeth consistent with a history of not visiting a dentist in the last 6 years. Extraorally a diffuse reddness and swelling of the neck were visible; the swelling was tender on palpation. A CT of the neck showed extensive bilateral submandibular fluid collections ( Figure 5 ). The blood values showed a high leucocyte count of 24.4 109/L and an elevated CRP of 336mg/dl.
An immediate diagnosis was made and the patient was transferred immediately for surgical decompression under general anesthesia. Multiple stab incisions were made in the submandibular region bilaterally and submentally to access the retro and parapharyngeal spaces. Pus was drained. Surgical extraction of decayed teeth was done simultaneously. The wounds were left open and drains were placed 
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• ( Figure 6 ). The abcess cavities were irrigated with saline. After abscess drainage the patient was referred to the intensive care unit. Due to massive obesity the patient was kept intubated and ventilated with an oral tube. Intravenous administration of amoxicillin/clavulanic acid 1200mg twice daily coupled with metronidazole 500mg twice per day were given. Postoperative CT of the neck and thorax revealed a decrease in the submandibular swelling bilaterally, the left parapharyngeal and retropharyngeal collections. Streptococcus epidermidis and Streptococcus anginosus were isolated from the culture of pus. Infection parameters showed relative improvements on a daily based follow-up which was consistent with the follow-up CT scans on the 6 th and 9 th postoperative days. On the 11 th postoperative day, neck drains were removed. No evidence of collections was seen on the last CT scan and the patient was dismissed one week later.
Discussion
Odontogenic infections are usually locally confined, self-limiting processes. However, under certain circumstances, they may break through the anatomical barriers and spread into distant spaces, resulting in severe fulminating infections. The clinical features, laboratory work-up and radiological assessment provide the necessary information to evaluate the severity and the extent of the infection. Despite the widespread utilization of antibiotics and improvements in healthcare services, odontogenic maxillofacial infections remain a common cause of morbidity and mortality worldwide [2] . At least in healthy individuals these infections can be mostly avoided by proper dental care and control. The therapy of extensive head and neck abscesses imposes substantial financial costs and may result in severe, even life-threatening complications, such as necrotizing fasciitis, airway obstruction, thrombosis of the cavernous sinus, orbital abscess, loss of vision, descending mediastinitis, cardiac tamponade and severe sepsis [8] [9] [10] [11] [12] . The frequency of odontogenic infections progression to Necrotizing Soft Tissue Infections (NSTIs) is approximately 1%, however most cases of NSTIs are odontogenic in origin [13] . Early diagnosis and intervention is imperative in NSTIs, however, it is difficult to identify any specific predictive factors.
Flynn showed that fever, swelling, dysphagia and trismus were the symptoms most commonly observed in patients hospitalized for odontogenic infections [14] . It has also been demonstrated that strongly elevated white blood cell count and CRP are key findings in the decision to admit patients with odontogenic infection [14] [15] [16] . The combined presence of these symptoms and inflammatory markers is the classical criterion indicating the need for admission to ensure clinical treatment. Dental panoramic radiography is still regarded as the standard x-ray to identify the cause of infection by providing good visualization of maxillary and mandibular dental structures, but provides little information about the severity or spread of the infection [17] . Contrast enhanced head and neck CT scan is indicated when the presence of an abscess in the fascial spaces of the head and neck, involving the parapharyngeal, submandibular and sublingual or masticator spaces, is suspected. CT also allows visualization of deep expansion of these spaces during extensive infection due to subcutaneous emphysema or abscess. Odontogenic infections occasionally spread to the deep fascial layers of the head and mainly the neck, evolving into severe life-threatening situations. These infections are more prevalent in developing countries [18] . Rana et al., have shown that 80% of neck space infection patients belong to lower socioeconomic class [19] . Both cases presented here reflect a problem of society. Despite health education and excellent medical services in developed countries, some individuals neglect their health and expose themselves to life-endangering ondontogenic infections. A maximum of interdisciplinary medical supply was necessary to treat these patients properly and save their lives.
Important contributions to processes of infectious spread in oral and maxillofacial surgery are poor oral hygiene, insufficient self-medication, non-compliant utilization of antibiotics and most important insufficient treatment of the underlying cause, mostly decayed teeth. Delayed referral to expert treatment adds up to the problem.
Conclusion
Early recognition of potential cases, appropriate referral, aggressive antibiotic and timely surgical intervention are very much important to reduce morbidity and mortality of such cases. As a safe and effective management protocol in cases of maxillofacial odontogenic infection, we propose early surgical management with incision and drainage and if indicated removal of the causative tooth or teeth as early as possible. The use of intravenous antibiotics with aerobic and anaerobic coverage and the adaptation of these antibiotics on the basis of sensitivity testing are essential pharmaceutical tools supporting the surgical treatment to prevent septical complications. Preventive dental care remains the best option available to mitigate the consequences of poor oral hygiene. Poor compliance among patient population for regular dental visits and oral hygiene maintenance emphasises the need for more sensitisation and education programs. 
